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(54) CHEMICAL AMPLIFICATION TYPE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification type resist composition 
excellent in resolution, lowering of line edge roughness and rectangularity of a resist pattern in 
section. 

SOLUTION: The chemical amplification type resist composition is obtained by dissolving in an 
organic solvent (A) a (meth)acrylic acid copolymer having an ester of acrylic acid and a 
specified monocyclohexane or bicycloheptane carbolactone or the like as repeating units and 
having a molecular weight distribution of 1.01-1.50 and (B) a compound which generates an acid 
when irradiated with radiation. 
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(1-107)4(11-101) 


4 


(I-102)f(I-107)*(I-108)+(II-101) 


5 


(1-109)4(11-101) ! 


6 


(1-115)4(11-101) 


7 


a-110)Kl-114)+(I-121)+(II-101) 


8 


a-ion+(ii-io3) 


9 


(1-102)4(11-103) 


10 


(1-107)4(11-103) 


11 


(1-102)4(1-107)4(1-108)4(11-103) 


12 


(1-109)4(11-103) 


13 


(1-115)4(11-103) 


14 


(1-110)4(1-114)4(1-121)4(11-103) 


15 


(1-101)4(11-105) j 


16 


(1-102)4(11-105) | 


17 


(1-107)4(11-105) 


18 


(I-102)4(I-107)4(I-108)+(II-105) 


19 


(1-109)4(11-105) 


20 


(1-115)4(11-105) 


21 


(1-110)4(1-114)4(1-121)4(11-105) 


22 


(I-IOn+dl-IOD+^IrR^Rseprt, to?=1 -ethoxyethoxy) 


23 


(I-102)+(II-101)+(VI:Rs, R»=H,R37=1 -ethoxyethoxy) 


24 


( 1-1 01 )+( II-1 03) + (VI : Ras, R»=H, Ra?=1 -et hoxyethoxy ) 


25 


(I-101)+(II-105)+(Vl:R35 f fc^H,R37=1-8thoxyethoxy) 


26 


(I-101)+(I1-I04)+(VI :fte, R36=H, R37=1-ethoxyethoxy) 


27 


(I-109)+(II-101)4(VI:R35.R36=H.fe7=1-ethoxyethoxy) i 


28 


(I-115)+(H-I01 )*(VI:Rs. R*=H,R3t=1 -ethoxyethoxy) 


29 


(1-109)4(11-103)4^1^, R36=HiR37=1-attioxyethoxy) 


30 


(I-115)4(I1-103)4(VI:R35, fc6=H,Fb7=1 -ethoxyethoxy) 


31 


( I- 1 09) 4 ( 1 1 - 1 05) + ( V I : Ffcs, R»=H, R37=1 -ethoxyethoxy ) 


32 


( I - 1 1 5) ♦ ( 1 1 - 1 05)4 ( VI : R35, RsfH. Ra7= 1 -ethoxyethoxy ) 


33 


(1-122)4(11-101) 


34 


(1-134)4(11-101) 


35 


(1-136)4(11-101) 


36 


(1-122)4(11-103) ! 


37 


(1-122)4(11-105) 


3S 


(1-134)4(11-105) 


39 


(1-101 )4(ll-l01)4(t-lMJtyl methacrylate) 


40 


(1-101 )4(H-102)4(t-butyl methacrylate) 


41 


(1-101 )4(n-i03)4(t-butyl methacrylate) 


42 


(1-101 )4(H-l05)4(t-butyl methacrylate) 




*> 






43 


( 1-1 09) 4 (I I- 102) 4(t-butyl mathacrylete) 


44 


(I-115)4(ll-l01)4(t-butyl methacrylate) 


45 


( 1-1 09)4(1 1 -1 03) 4(t-butyl methacrylate) 


46 


(I-115)4(H-i03)4(t-bLityl methacrylate) 


47 


(I-109)4(IM05)4(t-butyl methacrylate) 


I 48 


(I-115)4(lI-105)4(t-butyl methacrylate) 


49 


(1-101 )4(II-101)4(C2H50CH2CH20CH2CH2 methacrylate) 


50 


(I-101)4(I1-101)4(C2H50CH2CH2 roethacrylete) 


51 


(I-101)4(II-101)4(C2H5TCO methacrylate) 
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[0058] ( a ) <D7 $ y jm&msm*. mz. 

[005 9 ]«»(B)B % %4^0J^CC£9Bt&% 
£tSft^r^6 0 RS» (A) ttciSltMWB 

<to«E» (a) Htr^y^asttitt->rc»*. io 
<B) « % «9i«MWCCJ:0^^$^ (A) 
*©««8qi*a*l»i«3tt, tt» (a) |*tr;w; 

nJ*SfS^{fc3^Sfecr>r*5. */c, (A) 

» (B) c©j:^s:ttffl*wri*>or*nt*ecc 

MRBfttf^ 3- F- I JAS*x^* - -J Attf©* 20 
b V7*~J\sZ)V&~VJ*t&> ^ (VI) 

[0 06 0 ] 
[ft3 0] 




[0 0 6 1 ] Arttry-ju**»o, x-« 

^S, tert -^^^35r<b*0(SKr^* 

->S % tert -7b*UMm<DlBjA7fr**%sm: 7 

y7*^;w^;U*^^Att-c&SCi3Wr*4. 
>tti < JCHJES titter flUHR 1 — 15 ©SS^Xtt 

[ 0 0 6 2 ] *f*Wfctt. b*)7 *~)l>X)\s*^0A<D 
b y ^Jb^D^^>x;l/^^- K y^^;l/^*a^^> 

— J*: h y (4-^^;b7i^.Jb) XMo^ACF'J 50 
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**-k ^:/#^;&7;b:*a***jU*jb**- k 

h ; 4-y ^;u-7^^;btr^ (4-x|-t$/7i- 
XAtzfc^ACDt* y7Woy *>XJl/**— k 

*JU*;M**-k *>7 7-W^-h*sJ:CJ £ t7 
£U>x;l-**-h ; 4-^F^Wx^i/t7 (4- 

jM«*— k >^:?ji>:*n:/£>x;i/**-- k 

h*j<fc0^:7£ F^iW6ti 

So 

[ 0 0 6 3 ] ^ (VI) -em2tl2>X)l>*~V AJtgtCfcl^ 

[0 064] 
[ft3 1] 




[0 06 5] X ^ F'J7;^d^^>x;l/t4- 

^m^^y^^m^^ b *)7 *~)i>x)i*~v 
AiS<ta£ (V) -cmiitiz>A)i>*~<5J>>i&&M&uxm 

[0 06 6] (B)BE^tt. (A)/£#fc*fU 1-2 
[006 7] (C) 

- JbT 5 > tt i'^m 2 ^Xteffl 3 m.T )\>t> y -)1>T 5 > 

by^;ur5>tt^(OW2«xt*»3tRr^*;i/ 

7 5>**Cf6tl&. -t©H2^*», (A)J^100 



39 



MMmcttUXO. 0 1^5Sfi3ft&*»SL<. 0. 1 

coo68] *«wofk*««ap^x nafiB»cc«. 

(A) J&fr, <B) Jtt^RCFsCWCClCCr (C) 
^<Dflto!&#£, *««^Cc«l»-rsci«:j:0BW-r 

1. 1, 1 " h »;^^;UT^ h>3^<!:(D>5r h>« ; 
<*; ^^^©Jc^aaiaCx-^JHK; SOW®-*** 
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*Jk BKx^ji/. #»:/*Jk SLBM^Jk &^x^ 
^Pt'tyixf^ £<£>x * ^;USSr^f £ ci# 

[0 070 ] *£M«MfaMMffiU2;* 

tf>";3>»)xw^7^ftii±K: t Jbffiffc5**i 

F, A r F v F2. EVUU— !f-. YH*t>XK90 
tt»**Wfrr*. Cft*jWIW6ffi (PEB) L/cf£, 
TMAH (f h7^^;l/7>^^At Kp+J/ K) # 

[0 07 1 ] 

*ft9!<DflSfflR> T8B3ak«CCj:DW6«IIH 
20 4$»S6©r«ftC^ 

[0 07 2] (VII) r»3tl&tt# (A) 
[0 073] 
Mt3 2] 




(VII) 



[0074] A- 1 

S; (vn) cctei^r, 

0, Mw/Mn = 1 
[007 5] A-2 

(vn) ccfcur, 

0, Mw/Mn = 1 
[007 6] A-3 

S; (vn) cctoor. 

R * = ^^^S, R 
C&#T{C<fcOMw = 



n= 5 0, m= 5 0, I = 0, R 
GPC^WKcfcO, Mw=600 
2 5(D#»tSctt*i;^-*A- 1 



n = 5 0, m= 5 0, 1=0, R 
GPC##TtCcfc9. Mw=60 0 
2 5 (D#»»tt# y A - 2 



n = 4 0, m= 5 0, 1 = 10, 
= -C l H 4 O-C J H,r*0, GP 
6 00 0, Mw/Mn =1. 250 



[0077] A-4 
X (VII) JCfcC>r, n = 40, m=50, 1 = 
R 4 = ^f;H 4 R=f;^^D [5. 2. 1 



1 0, 



40 [0 078] 
[ft3 3] 



-co 



[0 07 9] r&o 
0, Mw/Mn = 1 . 

[0080] A-5 

a: (vn) cc^^r. 



GPC##tCcJ:9Mw=6 0 0 
2 5 (D^ti(tt*- D7-SA-4 



n = 4 0, m= 5 0, 1 = 10, 



50 R * = R^^'jji/^xh^xF^x 



(22) 
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*-;l/T'*Ov GPC»*t«:J:»3Mw=6 0 0 0 1 Mw/ * 
Mn=l. 2 5©*»fttt#i;^-4:A-5iLTSt» 
£ 0 

[0081] A-6 

S (vn) {Cfct^r. n = 50 t m= 5 0. 1-0, R 
'=^f;Hr^0, GPC^(CcfcOMw=6 0 0 
0, Mw/Mn = 2. 0 0 0#»fSrtt# U -?-*A - 6 

[0082] A-7 

5$ (VII) CtteOT. n = 5 0, m = 5 0, 1=0, R 10 
' = xf;Ht^D, GPC##fCtJ:0Mw=6 0 0 
0, Mw/Mn = 2. 0 0©*»lfttt#y^-*A-7 

[0 08 3] A-8 

S(VH) (Cfct>t, n = 40, m=50, 1 = 10. 
R ' = -X^t/K, R = -C 2 H 4 0-C 2 H s T£>i), GP 
C$M«Ccfc!3Mw = 6 0 0 0. Mw/Mn = 2. 0 0 <D 

[0 084] mmm 1 ^5»c«t«w 1 - 3 

56^1-5^ ^tt^ftA- 1 -A -5 (A) 20 

tt««l — 3 tt, ^n^tlA-6-A-8C?)^ 
(A) *fflC»fc. ±Kr»6ftfc&fc# (A) 1 OOg 

(JS»(B) ) 2m8K5U?h «;x*y- 
^r^> (bj» (o ) o. 2««gp*^Ptu>yy 

><QltmJ±9 0 : 1 0CD?M^3 9 3 0H«»CC*»U 

(ShipleytfclSL Sn a D«AR-l 9) £M/¥8 2 nmiClS 

m*mmz 5 0 nmfCftSJ:5teX^>^-^frDfc<D 
14 0 4 Cr9 0#l7'K-^^ l/^Xhii* 
»&. ^t?7X^*^LrA r FfflX* tt-S3 0 
2 <^:a>ttKNA0. 60, a a 75) *JBi>TB:*U * 

cvc % 130^90 fffls«%M«a (peb) u 
/Co ;£i>t\ 23°c&cr2. 3 8ii%7*F7^f;i/7 

/Co *40 
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[0 08 5 ] C©J:5CC0rf#6ti/cU^ h^"dr-> 
SOSTKOlsitZ KCfc^T, 130nnv5-<>T> KX^ 

&m±l>Xi,>tj:ft'otc 0 57*^»M< 1 S-9 2 2 
0Gt<J:9 5?*;*£|3]&Rg-C*£3 a£$'J;EU/c<bC 
5, 6nmrj^r&ofc 0 *fc, SSKtt. %«3tCqt 

«tM$ntt^c^, IHIHIMWe«120nmr*o*:. 

S-92 2 OK J: 5 77*xSH4i3«r*S3 a*« 

[008 6] 
[*3] 





'Bft(m J/cm2) 




25 


2 


1 O 


3 


27 


4 


30 




30 


UJM1 


30 


2 


1 5 


3 


32 



[0 0 8 7] 

mw<D®g:] *miicmt,*&at& <a> a. <^$o 



»^Ji|»)iHfc5rf7*ME4 I ^i50»it& X 



F * - A(##) 2H025 M02 AA03 AB16 AC04 AC08 
AD03 BEOO BE10 BGOO CB14 
CB41 CB55 CB56 FA17 
43100 AL08P AL08Q AL08R BA04R 
BC12P BC52Q CA05 DA01 
DA04 JA38 



